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Rodenburg

“Valorizing organics to innovative circular
green products
- Bioplastics”

Presentation for Curcol Webinar 20/4/21
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Optimize agricultural
crop use by converting
side-streams into high

value products
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Our vision is clear:
To impact the world with circular bio-based solutions

Our Mission:
To valorize (side stream) products economical and sustainable -
Replace oil and chemicals by Biobased
Innovation by Co-Creation
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3rd Generation Family Company: Long History in Side-Stream Processing and Innovation

1968 1998 2015

Rodenburg establishes bull New Factory construction starts, Initiation of side-stream into
farm with 800+ animals to with bioplastic pilot plant Pet-Food project, starting
prove side-streams can be realized same year. Large scale up sales and production
used as cattle feed versatile production plant ® 201 7 2021

realized only 2,5 years later o -
Realization side-stream

1945 1993 ? 2004 Start Project Tony Starch innovati%n valley

Side-stream innovation

Arie Rodenburg starts trading G Izota?fnﬁurgt; rted Rodenburg commences valley concept, backed by
plant derived products. ¢ rzp S qden ts arte producing technical starches, government
Initially to private individuals, rading side-streams e.g. drilling starch Development platform

(sold 2008)

(802) 15 el cstomers il
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1966 1996 2010 2019

. Decline in agricultural sector
Start of potato trading and v In partnership, Rodenburg ,
Groene Pluim

washina compan and cattle feed industry, B !
g pany Rodenburg starts to look for famhtates. scale-up of b|o|ate>§ from
experimental to commercial

alternative uses of side- !
stream products: start of l production — replacement of SBR
latex and Formaldihyde

2000 2016

Bioplastics production started in

new Oosterhout facility §Bill|l|ﬂ$!!}lﬂ;§

First patents granted

bioplastic development

Strong Track Record in Organics Innovation, Processing and Trading
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History and Proven Track Record in Potato Side-Stream Innovation

/ Peelings \ Cattle feed n

N x / o
B

*  Mixing <

e ‘ * Unpacking HIgri end technies] ,s‘»— >

=) Flakes & ¢ * Drying starch S

S Granules J . Extrusion g

£ . i i & . Q.

© / Cutting starch \ RODENBURG Digestion : £

5 * Mashing o

© Waste fries v’ Developments of market *  Milling Pet-food 3 =

= applications e Other =3

3 v ; Low end technical ®

& / Raw potato cuttings \ :e‘ec‘a’n%rlzz:’::'on starch o

- o

Mashed potato v' Add th(? max value to Pig feed a a

every side-stream £

P

2

o

Q

3

e
Grey starch \ Insect feed =

Rodenburg Aim: Drive Innovation to Use Low Value Raw Materials in as High Value Products as Possible
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Biobased

Bioplasti
Bioplastics =
.g. PLA, PHA
I TR, (;gs Stc;rch bl’ends
PET, PA, PTT '
) .. 1. Biodegradable
biodegradable :

Conventional Bioplastics
plastics :

e.g. PBAT, PCL
e.g. PE, PP, PET

Fossil-based

é
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Current Product Portfolio

Solanyl compounds
* Biobased, Biodegradable
*  Starch based & non-starch based
*  Ready for conversion on conventional conversion equipment
* Diverse grades with varying properties: brittleness, strength, flexibility
*  Variety of fiber filled options available
*  Various conversion techniques served
* Injection molding
*  Sheet & thermoforming
*  Film blowing, casting or biaxially stretched

* Tailor-made specialty grades

Optinyl toolbox

. Master batches & carriers

*  Master batches for processing or product improvements during conversion steps

*  Carrier products for additives e.g. color, fibers

0K compost

=32

Rodenburg offers a Biobased, biodegradable carrier product for colorants to produce masterbatches
Masterbatches can be added to bioplastics during conversion to color products

* Tobe added to end compoundsin 1% -15% for conversion in consumer products

VINCOTTE
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(Bio)-Plastic Value Chain

Monomers are combined to create polymers by use of chemical processes. The structure of the monomers and the
resulting polymer define the properties of each resin. For example, in the case of PLA, lactic acid is created by
fermentation of sugar. The monomers of lactic acid are poymerized, creating a resin

Polymerisation

Polymers

Compounding is the process in which the final formulation of the plastic is defined. In this process several polymers are
Com pou nding 1fombined \{vith additives to modify the chemical and physical properties of the material, resulting in plastic pellets ready
or processing

———mmmmm————-RlasticPellets o e e

Color Masterbatch Converters transform pellets into the final products, like packaging, disposables and other consumer goods. Main

&. Conversion conversion techniques include extrusion, thermoforming and injection molding, requiring pellets with different physical
m and chemical properties for each process.

Plastic Articles

B d Brands commercialise the final product and use the plastic product as packaging and branding tool. In cases the plastic
rands product is the final product.

Final Commercial Product

I I Retaile rs Sell the final product in the plastic packaging or the final plastic product

Final Commercial Product

End users of the product. In case of packaging and disposables the plastic product is used once and then discarded,
CO nsumer requiring a process of collection and recycling
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Typical process

Ingredients: Processing: Product:
e Starch * Mixing e Brittleness
e Bio Polymers e Extrusion e Elasticity
e Additives * Drying e Strength

L I * Heat Resistance
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A advantage
ECO .
i Fruit
Restauratio :
Packaging
n
Disposables Horticulture
Disposable E—
Incentives .
Packaging =~ Mmarket
Medical
Plastics
Specialty
Plastics _
Automotive
Parts

Patent pending for fertilizer releasing bioplastic




W coocnc

Co-Creation is Key
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Co-creation is key in the
Rodenburg business
model. Brands and
converters need to be
included in the
innovation process to
ensure the final product
meets brand
requirements to sell to
the consumer
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Succesfull Co-Creation
M“ .‘R‘ODENSURG
{mondi

Bio

Plas/g,‘gﬁ; I

Bioplastic Award 2016
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A‘ Bureau Waardenburg, together with Rodenburg Biopolymers and GEA 2H Water
‘v EHTE‘H; Hfaﬁfﬂ?:l:?uﬂ Technologies, have developed a biodegradable structure that is being used for

habitat improvement: Biodegradable EcoSystem Engineering Elements (BESE-elements).

BESE-elements: Biodegradable EcoSystem Engineering Elements

Specifications

The BESE-glements are made from starch
derived from potato waste and consist
entirely of biopohymers.

In contrast to many other bioplastics, the
product undergoes complete breakdown
in a natural enviromment without the
need for composting agents or spedific
temperatures.

Restoration needs and ecosystem

SRR Rl Potential use of Biodegradable Ecosystem Engineering Elements

The BESE-elements, currently used for stimulating the recovery of mussel beds,

Three-dimensional structures can serve as a have a wide variety of other applications.

foundation for nature restoration as damaged

ecosystems often lack the following: The potential wses for this starch-based three-dimensional structure are almost endless.

‘We are just starting to uncowver the possbilities of the diverse range of applications,

2D structures for attachment which include:

Reduction of local currents and waves
Shelter and protection from predators
Stability

Base structure for the recovery of natural mussel beds and oyster beds

Water purification, sewerage treatment, aquaculture and soil asration

Coastal protection

Ecosystem restoration or protection {e.g. mangrove, seaweed, reefs, wetlands)
Habitat creation

Aguaculture {collection of oyster spat, protection for fish and shrimp larvae)

Bureau Waardenburg bv
Contact Wouter Lengkeek, w lengkesk@buwa nl

PO Box 365 Tel +31 345 51 27 10
w 4100 Al Culemborg Fax +31 345 51 98 49
The Metherlands info@buwa nl

www_buwa.nl
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https://www.youtube.com/watch?v=d5Zj9UZ4uJU
https://www.youtube.com/watch?v=xAY97UO0H92k
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